Background: Although many women with physical disabilities report poor quality
imperfecta, Charcot-Marie-Tooth disease, and mitochondrial disease. [6] [7] [8] [9] Although recent research has addressed issues related to pregnancy care for women with physical disability more broadly, [10] [11] [12] labor, birth, and anesthesia care for these women remains understudied. A qualitative descriptive study was conducted to explore labor, birth, and anesthesia experiences of women with physical disability; this approach is particularly useful for examining issues of interest to clinicians. 13, 14 Given the minimal knowledge on these issues, we aimed to increase understanding that could lead to improved obstetrical care for women with physical disability and identify topics requiring further investigation.
| METHODS
Women with physical disabilities agreed to telephone interviews after being screened for study eligibility and informed about the interview process and human subjects protections. Massachusetts General Hospital/Partners HealthCare Institutional Review Board (IRB) approved this study, including use of verbal agreement to indicate implied informed consent.
As detailed elsewhere, 15 eligibility criteria included using mobility assistive technology (cane, crutches, walker, manual or power wheelchair, or scooter) or having limited arm or hand movement at the time of pregnancy (Tables 1-3 ). After unsuccessful attempts to recruit women from Massachusetts General Hospital obstetrical practices and local disability organizations, we obtained IRB approval to recruit participants through social media sites used by women with disabilities. Within several days of posting information about the study, 45 women expressed interest; we included the first 21 women who met inclusion criteria. Subsequently, one woman referred by her Massachusetts General Hospital obstetrician was interviewed. We used a semistructured interview guide (available on request) developed from existing literature and our previous research findings, [16] [17] [18] [19] which covered eight broad pregnancyrelated topics. After obtaining verbal informed consent, L.I.I. conducted all 22 telephone interviews in late 2013; interviews averaged 2 h in length. Women received $50 for participating. A professional transcription service transcribed the interviews verbatim from audio recordings. We assigned pseudonyms and slightly changed details to protect participants' confidentiality. The investigators used traditional content analysis 20 and independently read the interview transcripts to identify major topics participants raised in response to interview questions. Codes developed from these topics were used to code all interview transcripts with NVIVO 10 (QSR International). Through discussion, we reached consensus on the resulting themes captured by the codes. Selected quotations support the themes and subthemes and amplify women's experiences. Texts coded for labor, delivery, and anesthesia experiences and selected quotations were analyzed for the findings reported here. Details about other experiences are addressed elsewhere.
10,15,21,22
| RESULTS
Most women who participated in this study were white, nonHispanic, and college educated; they resided in 17 states. Sixteen of the 22 women had at least one child 3 years of age or younger. Eighteen used wheeled mobility aids. Twentyone received obstetrical care from an obstetrician (several were high-risk obstetricians) and one from a nurse-midwife. Fourteen women had cesarean deliveries, eight were planned.
| Themes related to labor and birth experience
Women's labor and birth narratives generated four themes that help to explain how women with physical disabilities experienced labor and delivery. These themes included women's preferences for type of delivery, clinicians and some women expected no labor pain, fears prompting active advocacy, and positive experiences. Most participants had clear preferences about the type of delivery they wanted, often made in consultation with clinicians, based on women's perceptions of how their disability might affect labor, delivery, and the immediate postpartum period. For example, Becky (SCI) preferred cesarean delivery to avoid an episiotomy: Gabriella worried about caring for her baby through prolonged recovery.
Although several women preferred vaginal delivery, they feared that their obstetricians would recommend cesarean delivery because of their disability rather than for obstetric indications. Jennifer, who has Charcot-Marie-Tooth disease, was afraid of being pressured into cesarean delivery. She elected to deliver at a birthing center with a nurse-midwife and described her delivery as quick and easy: Becky brought her obstetrician medical journal articles about autonomic dysreflexia in vaginal delivery with SCI, feeling that was the only way "to communicate with him and it worked." Several women wanted to be awake during birth and had specific delivery and anesthesia preferences. Lauren (osteogenesis imperfecta) described her approach to ensure she was awake despite her cesarean delivery: Congenital myasthenia: Inherited disorder in which the transmission of impulses from the nerves to the muscles is blocked, resulting in fatigue and weakness.
Mitochondrial disease: Neuromuscular disease caused by abnormalities of intracellular structures that produce energy; symptoms usually involve weak or spontaneous muscle contractions.
Muscular dystrophy: A group of inherited, progressive muscle disorders; all forms involve progressive weakness and degeneration of the muscles that control movement.
Osteogenesis imperfecta: Genetic disorder characterized by short stature and bones that break easily, often from little or no apparent cause.
Spina bifida:
Defect in which the neural tube, the embryonic structure that eventually develops into the brain and spinal cord, fails to develop or close properly; consequences depend on the level of involvement of the spinal cord and nerves.
Spinal cord injury (SCI):
Damage to any part of the spinal cord or nerves at the end of the spinal canal; often causes permanent changes in strength, sensation and autonomic functions below the site of the injury. Level of the spinal cord and the complete or incomplete status of SCI determine function and sensation. Autonomic dysreflexia (AD) is a potentially dangerous clinical syndrome that develops in individuals with SCI at or above the T6 (thoracic 6th level), resulting in acute, dangerously elevated blood pressure.
T A B L E 3 Demographic characteristics of women with physical disabilities and their experiences related to labor, delivery, and anesthesia To inform their preferences, these women sought information from various sources. Despite viewing themselves as knowledgeable, they would have preferred for their clinicians to have discussed these issues with them.
Demographic characteristics and disability

Mobility assistance used
Several women indicated that their clinicians expected that their disability precluded them having painful contractions. As a result, the women did not anticipate pain or discomfort during labor, leaving them unprepared for the pain that occurred. Most women, including those with altered lower body sensations, detected labor through muscle spasms, abdominal tightening and pressure, or "autonomic dysreflexia headache." Becky (SCI) experienced autonomic dysreflexia symptoms with contractions and wishes she could have been better prepared.
Gabriella (SCI) was uncertain if she would detect contractions. She found clinicians and others to have erroneous perceptions about pain sensations and SCI:
People think, aren't you already paralyzed? You know, you can't feel anything anyway. They never really…realize that, you know, just like my legs would spasm if there's pain.
Cecelia, who had CP, described atypical contractions of her uterine muscles, which surprised her obstetrical team:
My uterus…would contract in one side and then contract in another, and then not contract at all at the bottom or whatever….[The clinicians] saw, when I was in active labor with my previous baby, that my uterus wasn't doing what it was supposed to do, so they weren't sure how to deal with that.
Women viewed their clinicians as uninformed about labor in women with disabilities. However, even when clinicians were knowledgeable, they did not share that information with their patients, leaving women uncertain about what to expect during labor.
Fears about labor and delivery outcomes for themselves and their infants prompted women to become active advocates. Women viewed their clinicians as lacking knowledge about how disability affects pregnancy and identified the need to advocate for themselves, and in some cases, to educate their physicians. During labor and delivery, women sought advocacy from spouses and others to avoid poor outcomes. To advocate for themselves, some women chose to remain awake during delivery. Francie (mitochondrial disease) feared she would receive intravenous lactated Ringer's solution contraindicated in her disease 6 ; she arranged for a labor and delivery nurse with the same condition to be present to prevent errors:
Nobody seemed to be on top of the medical issues….I was…more worried that I was going to die because nobody knew what was going on. I had seen too many patients [with mitochondrial disease] die because of doctors who just aren't informed.
The women who feared negative outcomes for themselves or their infants indicated that having knowledgeable clinicians would have reassured them and diminished their fears.
Several women described positive labor and delivery experiences. They reported positive relationships with their obstetric clinicians, who willingly answered their questions and provided trusted input. According to Nan (CP):
[My obstetrician] knew…that I wasn't talking out of fear…that I had some knowledge and education to support my decisions. She really believed I knew my body the best and was willing to help me….She listened and she read my chart and she said "I see this is what you want …you and your baby to come out of this healthy and fine."…And she's like "you have every right…".
Bethany (SCI) appreciated a perinatologist's thorough explanation about why vaginal delivery was likely not possible:
"Your pelvis is too small. Let me explain why." And he says that typically when a woman experiences SCI before puberty, their hips do not form properly….Not just the width, but at an angle to allow a child to pass through the pelvis.
She was satisfied with his explanation, and receiving information specific to her circumstances resulted in a positive experience for her.
| Themes related to obstetrical anesthesia
Labor and delivery anesthesia narratives generated four themes. These were the importance of consultation with the anesthesia team, decisions about epidural/spinal vs general anesthesia, failed epidural with repeated efforts, and fear of injury related to anesthesia.
Several women discussed the importance of consulting formally with anesthesia practitioners before the onset of labor, especially when their disability presented challenges to pain control. Several who had prior consultations received the anesthesia they had preferred, while others did not. Most women who anticipated anesthesia difficulties had taken steps to inform their anesthesia team (e.g., provided scans, X-rays) about their specific concerns and their anesthesia preferences. Rachel (SCI) was worried about aspects of her spinal injury: Nan's anesthesia consultation went poorly, with the anesthesia clinician telling her:
Because of the rods in my back
"I don't even know why you're in here and you just have no idea what you're getting into."
Those women who did not receive the anesthesia approach they preferred despite such consultation were dissatisfied: they felt their anesthesia preferences were ignored. Furthermore, the anesthesia teams failed to communicate with them about their decisions.
Women described having preferences about receiving epidural/spinal or general anesthesia, which was related in part to their desire to be involved in decision making about the anesthesia approach used. Several women had conducted literature searches about anesthesia options given their disability. Others had to be proactive to ensure that the anesthesia approach was appropriate for them and enabled them to be awake for the delivery if that was their preference.
Becky (SCI) indicated that an anesthesiologist said the risks of autonomic dysreflexia during labor and delivery meant "We'll just have to put you out then. We're going to give you a general." Becky indicated that she was fortunate that she had a different anesthesiologist for delivery who had previously provided anesthesia for women with a disability and ensured that she remained awake during the birth of what would likely be her only child. Most women had preferences for anesthesia approach, but the anesthesia received was not always what was planned or anticipated.
Failed epidural, often with repeated efforts, was reported by several women. They described receiving inadequate anesthesia, a frightening experience for them and their family members. Women reported repeated efforts to insert an epidural catheter hampered by skeletal abnormalities or presence of skeletal hardware in the affected area. Even if the catheter was eventually inserted, the epidural was ineffective.
Lauren (osteogenesis imperfecta) prepared extensively to ensure that she would remain awake during delivery. She met with the anesthesia team late in pregnancy and provided spinal X-rays showing skeletal hardware inserted with a spinal fusion. Nevertheless, efforts to establish an epidural line were unsuccessful. Women indicated that their fears about possible injury with anesthesia were related to their own inadequate knowledge and information.
| DISCUSSION
The study participants with physical disability recalled vivid details about their labor, delivery, and anesthesia experiences even if they occurred several years ago. Participants reported positive and negative experiences. They described steps they employed to have positive labor, delivery, and anesthesia experiences, although their plans were often derailed as they approached labor and delivery.
The experiences reported by participants support previous findings about problematic care during pregnancy 3, 4, [10] [11] [12] 23 and reflect women's perceptions about labor, delivery, and anesthesia care. Most participants had specific preferences for type of delivery and anesthesia. Despite preplanning, several women reported having little input into decisions about their care or having their input ignored, which is consistent with research findings that women with physical disability are less involved in decisions about their care than other women. 24 Although women without disabilities have also
reported that decisions about type of delivery and anesthesia are made for them rather than with them, 25 lack of input or disregard of their input is of particular concern to women with physical disabilities who believe that many clinicians lack knowledge about obstetrical care needs of women with physical disability. Fourteen of the 22 women in this study had cesarean deliveries, only five of which were planned. Changes in plans from vaginal delivery to cesarean delivery and from epidural to general anesthesia were likely based on lack of progression of labor and obstetrical complications (fetal distress, preeclampsia). Nevertheless, receiving general anesthesia and not being conscious for their newborn's birth were great disappointments to several women. More open communication between these women and their clinicians could have addressed their hopes, expectations, and reasons why alternate approaches were necessary, perhaps decreasing their dissatisfaction with their anesthesia care.
Several descriptions of multiple unsuccessful attempts to place an epidural catheter suggest the need for more clinician training, including not only technical skills, but also communication and shared decision making. Several women had provided X-rays or scans of the sites of previous spinal surgeries; however, they believed that anesthesia practitioners were overly confident and minimized the effects of skeletal changes and the presence of skeletal hardware on epidural catheter placement. Although adequate epidural anesthesia is successful in almost 99% of patients in labor, 26, 27 more than half of the women in this sample reported failed epidural anesthesia. This may relate to women's underlying conditions or prior treatments (e.g., spinal fusion) as failed epidural anesthesia occurred most often in women with osteogenesis imperfecta, SCI, and spina bifida. Successful administration of epidural anesthesia in women with significant changes in the neuroaxis anatomy because of these disorders has been reported in studies with very small numbers of women. [7] [8] [9] The risk of autonomic dysreflexia with labor and delivery is common in women with SCI 28, 29 and requires special consideration because of possible serious outcomes if not prevented or adequately treated. Several women reported having to convince clinicians about its importance. Several women believed that anesthesiologists did not recognize the importance women placed on being awake for delivery and ignored their anesthesia preferences. Although decisions to abandon efforts to administer epidural anesthesia and to administer general anesthesia were likely made in response to failed efforts to insert epidural catheters, lack of progression of labor, or maternal or fetal complications, 30 women reported receiving inadequate explanations about these decisions. Although prevention of complications that affect women and their newborns during labor and delivery is of paramount importance, explanations to women about these complications and their seriousness should be communicated to women.
A recent review of reproductive health care of women with disabilities indicated that although the United States has comprehensive disability legislation, no national strategy specifically addresses the intrapartal needs of women with disability. 31 The responses of our study participants are consistent with those reported in the review and indicate unmet needs of women with disability related to pregnancy and the importance of education and training of clinicians to address these needs. This training should address communication and shared decision making with the goal that patients and clinicians are well informed and satisfied with the ultimate course of care, even if circumstances during labor and delivery require changes in obstetric or anesthesia management. Further strategies to develop informational resources on pregnancy for women with disability are needed. The findings are also consistent with previous studies in which individuals with disabilities, pregnant or not, report that their clinicians do not communicate adequately with them. Women with physical disabilities view clinicians as lacking understanding of the complex health issues of individuals with disabilities, and believe that clinicians fail to make efforts to increase their knowledge and understanding of those issues. [10] [11] [12] 18, 19, 32 Further research is needed to examine these issues and to evaluate strategies to address them. The ability of women to recall and report vivid details about their experiences is a strength of this study. Even if women's reports of their experiences are not completely accurate in every detail, their perceptions of what occurred and how they were made to feel at the time remain relevant. With some exceptions, many of the unsatisfactory experiences described here could occur in other groups of pregnant women, including those without disability, and may not relate only to their physical disability. As with all qualitative studies, the sample was not a representative sample. Women did not represent all types of disabilities, and race/ethnicity diversity was limited. In addition, women who had negative birth experiences may have been more interested in sharing their experiences than women whose experiences were positive.
| CONCLUSIONS
The responses and experiences of women in this study clearly suggest the need for education and training of clinicians to provide more effective care of women with physical disability during pregnancy, including knowledge and technical skills. Furthermore, greater attention of clinicians is needed to address the informational needs of women with physical disabilities and their desire to be informed and consulted about treatment decisions made during pregnancy. More effective communication with women about these issues would likely increase their satisfaction with obstetric and anesthesia care, an important consideration given the growing number of women with disability who elect to become parents, and would likely result in positive experiences and good maternal and infant outcomes.
